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From the early days of quantum mechanics the groundstate ionization energy of the helium atom was a benchmark for approximate methods of solving the nonrelativistic Schrödinger equation for a few-body system. One of the earliest variational calculations has been performed by Hylleraas ͓1͔ in 1929 and it yields about five significant digits for the nonrelativistic ionization potential. In 1957, Kinoshita ͓2͔ presented a seven digit number obtained with a 39-parameter function, which, along with higher-order corrections including the Lamb shift calculations, confirmed a very good agreement with the best experimental value. Since that time, with the development of computer power, the accuracy has grown very rapidly. We would like to mention here the two most recent calculations. The first ͓3͔ is aimed to elaborate an efficient variational method for the many-electron atoms. The second ͓4͔ is to find an effective and economical way for studying the helium and heliumlike two-electron atoms.
In this short report we want to present a very accurate value for the nonrelativistic energy of the helium ground state. In our calculations we strictly follow a method described in ͓6͔. The two modifications are to be stated. First, sextuple precision arithmetic ͑about 48 decimal digits͒ implemented as a FORTRAN90 module has been used instead of a multiprecision package written by Bailey. The use of this module gives about fivefold improvement in computational time and allows one to increase significantly the length of a basis set. The module is based on a representation of a sextuple precision number by a set of three double precision numbers. It is assumed that an exact sum of these double precision numbers is some sextuple precision number ͓5͔.
Second, we have taken a multilayer variational wave function with five independent sets of variational parameters ͑in-stead of four as in ͓6͔͒, which consecutively approximates one after another smaller and smaller distances of electrons with respect to a nucleus.
A variational wave function is expanded in the form ͓6͔
where ␣ i , ␤ i , and ␥ i are complex parameters generated in a quasirandom manner:
x designates the fractional part of x, p ␣ and q ␣ are some prime numbers, ͓A 1 ,A 2 ͔ and ͓A 1 Ј ,A 2 Ј͔ are real variational intervals which need to be optimized. Parameters ␤ i and ␥ i are obtained in a similar way. The actual values of these parameters for the calculation with the largest basis set of 5200 functions are presented in Table I . As is seen from the table fine tuning of variational parameters is not required, which greatly facilitates calculations. Table II demonstrates a convergence of the variational expansion with the number of basis functions. An extrapolated value has been obtained by means of the simple extrapolation formula
where parameters C and are taken from the best fit of the last four or five calculations.
In Table III a comparison with the most recent and most accurate values is presented. Our result extends the accuracy of the previous calculations by more than three orders of magnitude.
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